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(57) ABSTRACT

A pneumatic tool contains: a body, a drive unit, a piston
element, at least one bufler, and a movable air tube. The
body includes an intake head, a limiting sleeve, a switch, an
air conduit, and a connection portion. The connection por-
tion has a first guide element, a first gmding orifice, and the
limiting sleeve has a shoulder. The drive unit includes a
moving tube, a first segment, and a second segment. The
moving tube has a protrusion, the second segment has a
second guide element and a second guiding orifice. The
moving tube has a coupling orifice and a cavity, and an air
valve 1s defined between the cavity and the second guide
clement. One bufler 1s defined between the first guide
clement and the second guide element and includes a first
through hole. The movable air tube includes an air inlet
segment and an air outlet segment.

9 Claims, 10 Drawing Sheets
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PNEUMATIC TOOL HAVING MOVABLE AIR
TUBE

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a pneumatic tool, and
more particularly to the pneumatic tool having a movable air
tube.

Description of the Prior Art

A conventional pneumatic tool i1s driven by a power
source from compressed air of an air compressor so that the
compressed air pushes a piston element to strike a tool head
torwards and backwards, hence the piston element provides
energy to the tool head as striking the tool head, and the
conventional pneumatic tool cuts, punches, descales,
removes rust, and chisels a workpiece.

Referring to FIGS. 7-10, a conventional pneumatic tool
contains an intake head 91, a drive umit 92, a piston element
93, a spring 94, a tool head 95, and a shockproot sleeve 96.

The 1ntake head 91 includes a switch 911 arranged on an
outer wall thereol, a connection portion 912 fixed on an end
of the intake head 91, and an air valve 913 accommodated
in the connection portion 912. The drive umit 92 includes a
fixed tube 921 which has a first segment 921 A and a second
segment 9218, wherein the second segment 921B 1s con-
nected with the connection portion 912 of the intake head
91, the first segment 921A has a coupling orifice 9211
defined on a center thereof, a fixing trench 9212 formed
adjacent to the first segment 921 A, a cutout 9213 defined on
the fixing trench 9212 and communicating with the coupling,
orifice 9211, two defining blocks 9214 accommodated 1n the
cutout 9213, a restraining loop 9215 connected with the
fixing trench 9212 so as to limit the two defining blocks
9214, a cylinder 9216 received 1n the fixed tube 921, a cavity
9217 formed 1n the cylinder 9216 and communicating with
the coupling orifice 9211. The piston element 93 1s slidably
accommodated in the cavity 9217, and the spring 94 is
received 1n the cavity 9217 and 1s defined between the piston
clement 93 and the air valve 913. The tool head 95 1s a chisel
inserted into the coupling orifice 9211 of the fixed tube 921
so that the two defining blocks 9214 mate with the restrain-
ing loop 9215 to limit the tool head 95. The shockproof
sleeve 96 1s fitted on an outer wall of the fixed tube 921 of
the drive unit 92, and a gap Al i1s defined between the
shockproof sleeve 96 and the fixed tube 921 so as to receive
two flexible elements 961, 962.

In use, the switch 911 is turned on so that high-pressure
air tlows 1nto the first segment 921A of the fixed tube 921
from the intake head 91 via the air valve 913, such that the
piston element 93 1s pushed by the high-pressure air to strike
the tool head 94, then the high-pressure air pushes the piston
clement 93 to move toward the air valve 913 so as to press
the spring 94 to strike the air valve 913, thus pushing the
piston element 93 forwards and backwards strikes the tool
head 94 to chisel the workpiece.

Thus the spring 94 moves backward 1n the piston element
93 to strike the air valve 913 so as to reduce vibration and
reaction force to a user’s hand. The spring 94 1s stroked
directly by the piston element 93 to compress, but 1t cannot
be protected and 1s damaged easily, thus replacing the spring,
94 frequently and having using inconvenience and high
using cost.
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The present invention has arisen to mitigate and/or obvi-
ate the afore-described disadvantages.

SUMMARY OF THE INVENTION

The primary objective of the present invention 1s to
provide a pneumatic tool having a movable air tube which
when a piston element moves backward to strike an air
valve, at least one bufler provide a bullering effect, and a
movement travel of the movable air tube interfaces the
buflering eflect, such that a vibration of the pneumatic tool
reduces eflectively.

Another objective of the present invention 1s to provide a
pneumatic tool having a movable air tube which a compres-
s1on of the at least one bufler 1s limited by a movement travel
of the movable air tube, thus protecting the at least one
bufler, prolonging a service life of the at least one bufler,
enhancing using convenience of the pneumatic tool, and
reducing using cost.

To obtain above-mentioned aspects, a pneumatic tool
having a movable air tube provided by the present invention
contains: a body, a drive unit, a piston element, at least one
buffer, and a movable air tube.

The body includes an intake head and a limiting sleeve,
the intake head has a switch arranged on an outer wall of the
intake head, an air conduit defined in the intake head, and a
connection portion formed on an end of the intake head. The
connection portion has a first guide element connected on an
edge thereof, and the first guide element has a first guiding
orifice, a first end of the limiting sleeve 1s connected with the
connection portion of the intake head, and the limiting
sleeve has a shoulder formed therein.

The drive unit includes a moving tube which has a first
segment and a second segment, and the moving tube being
slidably received in the limiting sleeve of the body. The
moving tube has a protrusion formed on an outer wall
thereol and stopped by the shoulder of the limiting sleeve so
that the moving tube does not slide forward 1n the limiting
sleeve, the second segment of the moving tube has a second
guide element arranged therein, the second guide element
has a second guiding orifice defined thereon, the moving
tube has a coupling orifice defined on a center of the first
segment thereof. The moving tube has a cavity communi-
cating with the coupling orifice, and an air valve 1s defined
between the cavity and the second guide element.

The piston element 1s slidably accommodated in the
cavity of the drive umit.

The at least one butler 1s flexible and is received 1n the
limiting sleeve, one of the at least one bufler 1s defined
between the first guide element and the second guide ele-
ment, and the one bufler includes a first through hole defined
on a center thereof.

The movable air tube 1s located on an axis with the air
conduit and the piston element, the movable air tube 1is
inserted into the first through hole of the one buller and a
second through hole of another bufler, and the movable air
tube includes an air inlet segment and an air outlet segment.
The air inlet segment 1s slidably inserted into the first
guiding orifice of the first guide element, the air outlet
segment 1s slidably 1nserted into the second guiding orifice
of the second guide element so that the movable air tube
slides along the axis forwards and backwards in a non-hand
control manner, an outer wall of the air outlet segment of the
movable air tube has at least one O-ring engaged thereon so
that the at least one O-ring abuts against an inner wall of the
second guiding orifice. When the air outlet segment of the
movable air tube contacts with the air valve, a first distance
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1s defined among the at least one O-ring and the second
guiding orifice adjacent to the intake head, and a second
distance 1s defined between the air inlet segment and the first
guiding orifice adjacent to the intake head, wherein the first
distance 1s more than the second distance.

BRIEF DESCRIPTION OF THE

DRAWINGS

FIG. 1 1s a perspective view showing the assembly of a
pneumatic tool having a movable air tube according to a
preferred embodiment of the present invention.

FIG. 2 1s a perspective view showing the exploded
components of the pneumatic tool having the movable air
tube according to the preferred embodiment of the present
invention.

FIG. 3 1s a cross sectional view showing the exploded
components of the pneumatic tool having the movable air
tube according to the preferred embodiment of the present
invention.

FI1G. 4 15 a cross sectional view showing the assembly of
the pneumatic tool having the movable air tube according to
the preferred embodiment of the present invention.

FIG. 5 1s a cross sectional view showing the operation of
the pneumatic tool having the movable air tube according to
the preferred embodiment of the present invention.

FIG. 6 1s another cross sectional view showing the opera-
tion of the pneumatic tool having the movable air tube
according to the preferred embodiment of the present inven-
tion.

FIG. 7 1s a perspective view showing the assembly of a
conventional pneumatic tool.

FIG. 8 1s a perspective view showing the exploded
components of the conventional pneumatic tool.

FI1G. 9 15 a cross sectional view showing the operations of
the conventional pneumatic tool.

FIG. 10 1s another cross sectional view showing the
operations of the conventional pneumatic tool.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(Ll

The present invention will be clearer from the following
description when viewed together with the accompanying
drawings, which show, for purpose of illustrations only, a
preferred embodiment 1n accordance with the present inven-
tion.

With reference to FIGS. 1-4, a pneumatic tool having a
movable air tube according to a preferred embodiment of the
present invention comprises: a body 10, a drive umt 20, a
piston element 30, a tool head 40, at least one butler 50, and
the movable air tube 60.

The body 10 includes an 1ntake head 11, a limiting sleeve
12, and a shockproof sleeve 13. The intake head 11 has a
switch 111 arranged on an outer wall thereot, an air conduit
112 communicating in the mtake head 11, and a connection
portion 113 formed on an end of the intake head 11, wherein
the connection portion 113 has a groove 1131 defined on an
edge thereof and has a first guide element 114 connected on
the edge of the connection portion 113, and the first guide
clement 114 has a first guiding orifice 1141. A first end of the
limiting sleeve 12 1s connected with the connection portion
113 of the intake head 11, the limiting sleeve 12 includes a
shoulder 121 formed therein, and the shockproof sleeve 13
1s coupled with an end of the limiting sleeve 12 away from
the intake head 11. The first guide element 114 has a
positioning ring 114A and a bushing 114B, wherein the
positioning ring 114A has a fitting orifice 1142 defined on a
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4

center thereof, the bushing 114B 1s fitted with the fitting
orifice 1142, and an end of the bushing 114B is inserted into

the groove 1131 of the connection portion 113, wherein the
bushing 114B has the first guiding onfice 1141 defined
thereon.

The drive unit 20 includes a moving tube 21 which has a
first segment 21A and a second segment 21B, and the
moving tube 21 1s slidably received in the limiting sleeve 12
and the shockproof sleeve 13. The moving tube 21 has a
protrusion 211 formed on an outer wall thereof and stopped
by the shoulder 121 of the limiting sleeve 12 so that the
moving tube 21 does not slide forward 1n the limiting sleeve
12. The moving tube 21 has a coupling orifice 212 defined
on a center of the first segment 21A thereot, a fixing trench
213 formed adjacent to the first segment 21 A of the moving
tube 21, wherein the fixing trench 213 has a cutout 214
communicating with the coupling orifice 212 and accom-
modating two defining blocks 215, and the fixing trench 213
1s connected with a restraining loop 216 so as to fix the two
defining blocks 215. The second segment 21B of the moving
tube 21 has a second guide element 22 arranged therein, the
second guide element 22 has a second guiding orifice 221
defined thereon, wherein the moving tube 21 accommodates
a cylinder 23, and the cylinder 23 has a cavity 231 commu-
nicating with the coupling orifice 212, wherein an air valve

24 1s defined between the cavity 231 and the second guide
clement 22.

The piston element 30 1s slidably accommodated in the
cavity 231 of the drive unit 20.

The tool head 40 1s mserted into the coupling orifice 212
of the moving tube 21, the two defining blocks 215 are
connected with the cutout 214, and the restraining loop 216
1s fixed 1n the fixing trench 213 so that the tool head 20 is
limited 1n the first segment 21A of the moving tube 21.

One of the at least one bufler 50 1s tlexible hemispherical
and 1s recerved 1n the limiting sleeve 12, wherein the one
bufler 50 1s defined between the first guide clement 114 and
the second guide element 22, and the one bufler 50 includes
a first through hole 51 defined on a center thereof. Another
builer S0A 1s a spring and 1s fixed 1n the limiting sleeve 12,
and another buller 50A 1s defined between the first guide
clement 114 and the second guide element 22. In addition,
the other buller 50 has a second through hole 51A formed on
a center thereof.

The movable air tube 60, the air conduit 112, and the
piston element 30 are located on an axis P1, wherem the
movable air tube 60 1s 1nserted into the first through hole 51
of the one bufler 50 and the second through hole S1A of
another bufler S0A. The movable air tube 60 1ncludes an air
inlet segment 61 and an air outlet segment 62, wherein the
air mlet segment 61 1s slidably 1nserted into the first guiding
orifice 1141 of the first guide element 114, the air outlet
segment 62 1s slidably inserted into the second guiding
orifice 221 of the second guide element 22 so that the
movable air tube 60 slides along the axis P1 forwards and
backwards 1n a non-hand control manner. An outer wall of
the air outlet segment 62 of the movable air tube 60 has at
least one O-ring 621 engaged thereon (1n this embodiment,
two O-rings 621 are engaged on the outer wall of the air
outlet segment 62 of the movable air tube 60) so that the two
O-rings 621 abut against an inner wall of the second guiding
orifice 221. When the air outlet segment 62 of the movable
air tube 60 contacts with the air valve 24, a first distance D1
1s defined among the two O-rings 621 and the second
guiding orifice 221 adjacent to the intake head 11, and a
second distance D2 1s defined between the air inlet segment




US 11,185,969 B2

S

61 and the first guiding orifice 1141 adjacent to the intake
head 11, wherein the first distance D1 1s more than the
second distance D2.

In use, as shown 1n FIG. 5, the switch 111 of the body 10
1s started so that high-pressure air flows 1nto the air valve 24
from the air conduit 112 of the intake head 11 wvia the
movable air tube 60 to be controlled by the air valve 24 and
to enter to the cavity 231, and the high-pressure air flows
to the first segment 21A of the moving tube 21 so as to push
the piston element 30 to movably hit the tool head 40.
Referring further to FIG. 6, the high-pressure air 1s con-
trolled by the air valve 24 to urge the piston element 30 to
move toward the second segment 21B of the moving tube 21
and to hit the air valve 24, such that the drive unit 20 1s
actuated to move to the intake head 11 and to force the one
bufler 50 and another bufler 50A to compress, and the
movable air tube 60 moves in the first guiding orifice 1141
and the second guiding orifice 221, Thereby, the one buller
50 and another buller SO0A provide flexible buflering eflect,
and a movement travel of the movable air tube 60 interferes
the bullering eflect to absorb shock and to reduce a reaction
force to user’s hands, thus pushing the piston element 30
torwards and backwards.

Accordingly, the pneumatic tool of the present invention
has advantages as follows:

1. The piston element 30 of the pneumatic tool moves to
the second segment 21B of the moving tube 21 to strike the
air valve 24, the piston element 30 actuates the drive unit 20
to move toward the intake head 11 so that the one bufler 50
and another bufller 50A are pressed by the drive unit 20, and
the movable air tube 60 moves 1n the first guiding orifice
1141 and the second guiding orifice 221 so as to produce the
buflering eflect, wherein the movement travel of the mov-
able air tube 60 interfaces the bullering eflect, such that a
vibration of the pneumatic tool reduces to protect the user’s
wrist and to operate the pneumatic tool easily.

2. The piston element 30 of the pneumatic tool moves to
the second segment 21B of the moving tube 21 to strike the
air valve 24, the piston element 30 actuates the drive unit 20
to move toward the intake head 11 so that the one bufler 50
1s pressed by the drive unit 20, and the air outlet segment 62
of the movable air tube 60 contacts with the air valve 24, the
air inlet segment 61 contacts with the intake head 11 so as
to limit the compression of the one bufler 50 and another
bufler 50A, thus protecting the one bufler 50 and another
butler 50A and prolonging a service life of the one builer 50
and another bufler S0A.

While various embodiments 1n accordance with the pres-
ent invention have been shown and described, 1t 1s clear to
those skilled 1n the art that further embodiments may be
made without departing from the scope of the present
invention.

What 1s claimed 1s:

1. A pneumatic tool having a movable air tube compris-
ng:

a body including an intake head and a limiting sleeve, the
intake head having a switch arranged on an outer wall
of the intake head, an air conduit defined 1n the intake
head, and a connection portion formed on an end of the
intake head, wherein the connection portion has a {first
guide element connected on an edge thereotf, and the
first guide element has a first gmding orifice, a first end
of the limiting sleeve 1s connected with the connection
portion of the intake head, and the limiting sleeve has
a shoulder formed therein;

a drive unit including a moving tube which has a first
segment and a second segment, and the moving tube
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being slidably received in the limiting sleeve of the
body, wherein the moving tube has a protrusion formed
on an outer wall thereof and stopped by the shoulder of
the limiting sleeve so that the moving tube does not
slide forward 1n the limiting sleeve, the second segment
of the moving tube has a second guide eclement
arranged therein, the second guide element has a sec-
ond guiding orifice defined thereon, the moving tube
has a coupling orifice defined on a center of the first
segment thereot, the moving tube has a cavity commu-
nicating with the coupling orifice, wherein an air valve
1s defined between the cavity and the second guide
element;

a piston element slidably accommodated 1n the cavity of
the drive unit;

at least one buller being tlexible and being received in the
limiting sleeve, wherein one of the at least one butler
1s defined between the first guide element and the
second guide element, and the one bufler includes a
first through hole defined on a center thereof; and

a movable air tube located on an axis with the air conduit
and the piston element, wherein the movable air tube 1s
inserted into the first through hole of the one bufler and

a second through hole of another bufler, the movable air
tube includes an air inlet segment and an air outlet
segment, wherein the air inlet segment 1s slidably
inserted into the first guiding orifice of the first guide
clement, the air outlet segment 1s slidably 1nserted into
the second guiding orifice of the second guide element
so that the movable air tube slides along the axis
forwards and backwards 1n a non-hand control manner,
an outer wall of the air outlet segment of the movable
air tube has at least one O-ring engaged thereon so that
the at least one O-ring abuts against an inner wall of the
second guiding orifice, when the air outlet segment of
the movable air tube contacts with the air valve, a first
distance 1s defined among the at least one O-ring and
the second guiding orifice adjacent to the intake head,
and a second distance 1s defined between the air inlet
segment and the first guiding ornfice adjacent to the
intake head, wherein the first distance 1s more than the
second distance.

2. The pneumatic tool as claimed in claim 1, wherein the
first guide element has a positioming ring and a bushing,
wherein the positioning ring has a fitting orifice defined on
a center thereol, and the bushing 1s fitted with the fitting
orifice, wherein the bushing has the first guiding orifice
defined thereon.

3. The pneumatic tool as claimed in claim 2, wherein the
connection portion of the intake head has a groove defined
on an edge thereol, and an end of the bushing 1s 1nserted into
the groove of the connection portion.

4. The pneumatic tool as claimed in claim 1, wherein the
moving tube has a fixing trench formed adjacent to the first
segment of the moving tube, wherein the fixing trench has
a cutout communicating with the coupling ornfice and
accommodating two defining blocks, and the fixing trench 1s
connected with a restraining loop so as to fix the two
defining blocks.

5. The pneumatic tool as claimed in claim 1, wherein the
moving tube accommodates a cylinder, and the cylinder has
a cavity defined therein.

6. The pneumatic tool as claimed in claim 1, wherein one
of the at least one bufler 1s flexible hemispherical.

7. The pneumatic tool as claimed 1n claim 1, wherein one
of the at least one bufler 1s a spring.
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8. The pneumatic tool as claimed in claim 1, wherein the
body includes a shockproot sleeve, the shockproof sleeve 1s
coupled with an end of the limiting sleeve away from the
intake head, and the moving tube 1s slidably received 1n the
limiting sleeve and the shockproof sleeve of the body. 5

9. The pneumatic tool as claamed 1 claim 1 further
comprising a tool head inserted into the coupling onifice of
the moving tube.




	Front Page
	Drawings
	Specification
	Claims

